NGF up-regulates TRPA1: implications for orofacial pain.
The transient receptor potential ankyrin repeat 1 (TRPA1) channel is believed to be involved in many forms of acute and chronic hyperalgesia. Nerve Growth Factor (NGF) regulates chronic inflammatory hyperalgesia by controlling gene expression in sensory neurons, including genes involved in inflammatory hyperalgesia in the dental pulp. We hypothesized that NGF increases functional activities of the TRPA1 channel in trigeminal ganglion neurons. Here, we show that NGF induced a concentration- and time-dependent up-regulation of TRPA1 mRNA in trigeminal ganglia neurons, as detected by real-time RT-PCR and in situ hybridization. In addition, NGF evoked a time-dependent increase of mustard oil (MO)-evoked TRPA1 activation in trigeminal ganglia neurons. Collectively, these findings demonstrate that NGF participates in the functional up-regulation of TRPA1 in trigeminal ganglia neurons. These enhanced activities of TRPA1 could play an important role in the development of hyperalgesia following nerve injury and inflammation in the orofacial region.